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TIE-DOWN FOR WHEELCHAIRS 

5 TECHNICAL FIELD 

This invention relates to the art of apparatus for securing a wheelchair to a 
vehicle. The invention is particularly useful for securing one or more wheelchairs to a 
bus. 

PACKQR Q UNP 

t 10 Persons using wheelchairs often wish to ride in a vehicle such as a bus, train, or 

airplane while remaining in the wheelchair. In these instances, the wheelchair must be 
secured to the vehicle to ensure the safety of the passenger. When the vehicle is a 
public bus, an additional concern is the ease by which the operator can secure and 
release the wheelchair so that a minimum of time is spent in this activity. Further, it is 
15 often necessary to provide a vehicle with a plurality of tie-down stations whereby a 
plurality of passengers in wheelchairs can be accommodated simultaneously. 

F 

Prior wheelchair tie-downs are awkward in use. For example, one such tie-down 
comprises a number of receptacles in the floor of a transit vehicle and an equal number 
of straps, each with a hook at one end for engaging the frame of the wheelchair and a 
20 lug at the opposite end for engaging one of the receptacles. This system is very difficult 
in use because it requires the operator first to locate the straps and then to attach the 
straps to the chair and the floor and adjust their lengths, which requires reaching, 
bending, and the like. Moreover, the straps are often not available, having been lost 
between uses because they are not attached to the bus when not in use, and when 
25 found, they are usually dirty from contact with the floor or storage in a box with other 
items. Securing the straps to the floor during periods of non-use is not feasible 
because their presence would restrict movement of the wheelchair into or out of the 
station and would present a hazard, possibly tripping others walking in the bus. 
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Further, the heel of a high-heeled shoe is easily caught in the receptacles themselves, 
resulting in personal injury, property damage, and delay. 

SUMMARY OF THE INVENTION 

In accordance with the invention a strong, safe, and easily applied tie-down for 
5 wheelchairs is provided. The tie-down finds particular utility in a public bus, where the 
safe and efficient ingress and egress of wheelchair passengers is very important to 
ensure safety and reduce delays for all passengers. Moreover, the tie-down of the 
invention does not require dedicated floor space, thus allowing other passengers to use 
the same floor space when wheelchair passengers are not present 

10 In the preferred embodiment, the tie-down of the invention is located in a bus 

i3 adjacent chairs that fold against the side of the bus to expose the floor space beneath 
C* the chairs. Two wheelchairs are preferably arranged in this space with both of them 
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y facing forward, either on respective sides of the vehicle or in tandem. 

Ln A first securing element is fixed to the bus at one end of the space to be 

J 5 occupied by a wheelchair, and a second securing element is movably attached to the 

U other end of the space to be occupied by that wheelchair. The second securing 

element is preferably pivotally attached to the bus for movement horizontally, whereby it 
may be placed in an unobtrusive storage position adjacent the side of the bus and 
moved to an operative, securing position, extending perpendicularly from the side of the 
20 bus when required. Each of the first and second securing elements carries straps with 
hooks for engaging the structure of the wheelchair to hold it to the securing elements. 
The straps are preferably carried by winches that can be operated easily and quickly to 
release or retract the straps whereby they may be attached and tightened, or released 
and detached easily. 

25 When the space is to be occupied by more than one wheelchair, a third securing 

element is fixed to the bus at the opposite end of the wheelchair space, such that the 
movable securing element, when in its operational position, is midway between front 
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and rear securing elements. In the preferred embodiment, the rearmost securing 
element is fixed and the central and front securing elements are pivotal. 

The movable securing element includes means for holding it in the storage and 
operational positions. The particular means may be any of several designs, but the 
5 preferred design for holding this element in the operational position is a vertically- 
movable pin carried by the movable element for engaging an aperture in a floor plate 
when the securing element is in the operational position. This pin includes a handle at 
its upper end for easy grasping by the operator to push the pin into the recess when a 
wheelchair is being secured and to pull it from the recess to move the securing element 
10 to the storage position. The pin is preferably a w Ball-lok n pin that includes retractable 
retaining balls near the end of the pin. These balls are controlled by a central shaft that 
O is axially movable. The shaft is spring-biased to a position where the balls are in the 
It] locking position, and the shaft can be moved by pressing on one end to a position 
JJj where the balls move inward to release the pin from the floor plate. Thus, when the pin 
UH5 is placed in an aperture in the floor plate, the balls will protrude from the sides of the pin 
O to engage the aperture and prevent removal of the pin. The operator can remove the 
U pin from the floor plate by depressing the button formed by the end of the shaft and 


;~ lifting the pin from engagement with the floor plate. 

2 Other means may be used for securing the movable element. For example, the 

020 latch for retaining the movable element in the storage position may be located near the 
pivot axis. Thus, the end of the movable element near the wall could be provided with 
an element, such as a disk with apertures for cooperating with a removable pin for 
holding the disk and the movable securing element in any of several predetermined 
positions, including the operational and storage positions. 

25 It will be appreciated that the movable securing element may be mounted for 

movement in other than a horizontal plane. For example, this element may be mounted 
for movement vertically in those situations where passengers not in wheelchairs will not 
be bothered by the presence of the movable element in the storage position. Also, the 
movable element could be made such that it telescopes outwardly from the side wall of 
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the bus. In this arrangement, storage would be in a collapsed configuration, and 
operation would be from an expanded configuration. As well, the vertically movable 
element could be telescoping whereby the stored position would not interfere with other 
passengers. 

5 In operation, a wheelchair passenger approaches the space having the tie-down 

such that one end of the wheelchair is adjacent one of the front or rear securing 
elements. If the entire space is unoccupied, this is very easy because the movable 
element will be in its storage position. If the space is already occupied by a first 
wheelchair, it may be necessary for the bus operator to move the movable element 
1 0 slightly to facilitate entry of the second wheelchair. In either situation, the wheelchair is 

positioned in the wheelchair area with one end of the wheelchair adjacent one set of 
O securing elements located at opposite ends of the area, and the central movable 
jTj element is moved into position adjacent the other end of the wheelchair. The operator 
jjj presses the pin into the recess to secure the movable element, and the straps are 
l r ?l 5 attached to the frame of the wheelchair. In the preferred embodiment, there are four 
b straps with hooks or looped belts that engage the frame. The straps are earned by 
JU winches, which are turned by the operator to tighten the straps. When a wheelchair 

^ passenger desires to exit the bus, the operator releases the straps by actuating release 

IV 

Si buttons on the winches, removes the hooks from the wheelchair, and, if necessary, 

JS20 moves the movable element to allow the passenger to exit the bus. 

An advantage of the movable element is that it may be moved to provide aisle 
clearance when required. 

The above description has focused on operation with regard to a wheelchair 
having a tubular frame. The invention may be used equally well for other types of 
25 vehicles, such as electric powered vehicles with non-tubular frames, such as "scooters." 
Securing such a vehicle merely requires that straps be located on the fixed and 
movable elements with engaging elements designed for the frame of this type of 
vehicle. In this connection it is noted that the term "wheelchair" as used herein refers 
generally to any type of personal vehicle. 
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It is an object of this invention to provide a tie-down for a wheelchair that 
provides passenger safety and is easy to operate, resulting in significantly reduced time 
required by the vehicle operator. 

Another object of this invention is to provide a tie-down for a wheelchair that 
makes economical use 6f the available space on a vehicle. 

Yet another object of this invention is to provide a unique method for securing 
wheelchairs to a vehicle. 

Still another object of the invention is to provide a tie-down for a wheelchair that 
retains the securing straps in safe, permanent location that is isolated from debris 
normally found in high-use vehicles, whereby the straps are maintained in better 
condition readily available for use. 

These and other objects will be apparent from the following detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a side elevation view of a tie-down in accordance with the invention. 

Figure 2 is a top plan view of a tie-down in accordance with the invention 
installed on a bus. 

Figure 3 is a perspective of a movable element used in the embodiment shown 
in figures 1 and 2. 

Figure 4 is a perspective of a second movable element used in the embodiment 
shown in figures 1 and 2. 

Figure 5 is a top plan view of the floor plate. 

Figure 6 is an exploded view of the floor plate of figure 4 and partially in cross 
section. 

Figure 7 is a perspective of another embodiment of a movable element. 

Figures 8a and 8b are perspectives of a further embodiment of a movable 
element. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Figures 1 and 2 illustrate a tie-down in accordance with a preferred embodiment 
of the invention installed in a bus. The tie-down shown in these figures is arranged to 
accommodate two wheelchairs in a wheelchair securing area and comprises a central 
5 movable securing element 2 located between the wheelchairs, a fixed securing element 
4 at the rear of the area, and, a second movable securing element 5 at the front of the 
area. The wheelchair securing area may also be occupied by side-facing seats 6, 
which are shown in their folded-up positions. Thus, the space occupied by the tie-down 
to be described is used by passengers in seats such as 6 when not occupied by 
10 passengers in wheelchairs and seats 6 are folded down. 

The movable securing element 2 is mounted for pivotal movement to and from 
^ the operational position, shown in solid lines in figure 1, where it extends 
[If perpendicularly from the side wall 8 of the bus. When not in use, the movable securing 
iS element 2 may be moved to a storage position, which is shown in phantom lines. As 

- cr 
Si: 

p 5 well, element 5 is constructed similarly to that of the movable element 2 and may be 
u moved to a storage position, also shown in phantom lines, when not in use. 

2 The end of the movable securing element nearer the side wall of the bus is 

pivotally connected to the bus. With reference also to figure 3, the connection is 
*0 provided by a bracket 10, which is bolted to the side wall of the bus at flanges 12. The 
"20 lower part of the bracket includes a U-shaped pivot bracket 14, which receives a pivot 
pin 16. The pin 16, in turn, engages a second U-shaped bracket 17 in the end of the 
movable element 2 to provide pivotal movement of the element 2 about the pin. 

A releasable locking mechanism is provided on the movable securing element 
remote from the pivot pin 16. In the preferred embodiment, the locking element 
25 includes a vertically-movable locking pin 18 and a floor plate 20 with a recess therein, 
which will be more fully described below with respect to figures 5 and 6. The recess in 
the floor plate receives the pin 18 to secure the movable element 2 in the operational 
position when the pin is moved downward. The upper end of the pin 18 has a handle 
22 for facilitating upward movement of the pin by the operator to disengage the pin from 
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the recess, whereby the movable element 2 may be pivoted forward or rearward. The 
pin 18 is preferably of the type sold under the trademark "Bal-tak," which has locking 
balls at one end that are controlled by a spring-loaded, central shaft. The upper end of 


5 the balls by pressing on the button. When the balls are held outward by the shaft, the 
pin 18 will be secured in the recess, and depression of the button will release the pin. 

Each of the fixed and movable securing elements includes at least two 
adjustable straps 24, each of which has a hook 26 for engaging the frame of a 
wheelchair. Each strap is contained in a housing 28, which is attached to the securing 
10 element at desired locations. The housings may provide a hand-operated winch for 
allowing the operator to tighten the strap after the hook is applied to the frame of the 
g wheelchair by rotation of the winch. Preferably, the housings carrying straps for the 
Jjj front of the wheelchair include winches, while those for engaging the rear of the chair 
W do not require that structure. The housings include quick-release features as are 
ml 5 known in the art to allow the straps to be released easily for unrolling the straps, 
g disengaging the hooks, and freeing the wheelchair. The housings 28 are preferably 
^ arranged in spaced pairs for engaging the left and right sides of the front and rear of the 
M: wheelchairs at angles that will be the most effective. Such angles have been 

5n : 
s U 

determined and are generally known to those of skill in the art. 


which are carried in housings 29. Generally, the desirable arrangement is for the 
passenger lap belt housings 29 to be spaced more widely than that of housings 28 for 
the rear wheelchair-restraining belts. Thus, in the configuration shown in the figures, 
where the wheelchairs are both facing forward, the housings 29 having lap belts for the 
25 front passenger are more widely spaced than are the housings 28 that contain 

wh eelchai r restraining belts for the rear of the front wheelchair. In the embodiment 
shown, one of the housings 29 is placed on an outboard end of the movable element 2, 
and the other is placed on the mounting bracket 10, for example, at threaded opening 
1 1 . The housings 28 for the wheelchair restraining belts for the fronts of the 


the shaft forms a button 23 for allowing the operator to depress the shaft and release 



With reference to figures 1 and 2, the passenger seat belts 25 are also provided, 
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wheelchairs are spaced more widely than are the housings for the rear of a wheelchair 
and are preferably spaced at the same distance as are the housings for the passenger 
restraining belts. Clearly, other arrangements may be useful for other situations. 

The housings 28 and 29 are preferably mounted to the movable securing 
5 element 2 and 5 by respective mounting brackets 30 and 32. These brackets are 
secured to the movable elements, as by welding, and include mounting holes for 
receiving mounting bolts (not shown) that extend through the bracket and engage 
threaded openings in the belt housings. The mounting brackets preferably mount the 
housings on top of the movable element, as shown, to provide ready access for the 

10 operator and to reduce the likelihood they will become contaminated with dirt, water, 
and the like from the floor of the vehicle. The housings are preferably mounted with 

3 washers that allow the housings to pivot and align automatically with the angle of the 

f? tension placed on the belts themselves. 


u elements are retained in the non-operational positions, shown in phantom lines in 

O figures 3 and 4, by second floor plates 21 , which are the same as floor plates 20. 

rU The fixed securing element 4 is a rigid, L-shaped element bolted to the side wall 

s q and floor of the vehicle in known manner and may include a partition as illustrated. 


mounting brackets 32, which mount only two housings 28 for securing the front of the 
wheelchair of the front passenger. Also, the bracket 10 shown in figure 4 is of an 
optional configuration wherein one flange 12 attaches to the side wall of the vehicle, 
and the other flange attaches to the floor of the vehicle. That configuration may be 
25 used for the central securing element, as well. 

Figures 5 and 6 illustrate a preferred embodiment of the floor plate. The floor 
plate includes a cover assembly 34, which comprises a cover 36 hinged to a top plate 
38. A securing plate 40 is welded to the bottom of the top plate and includes a hole 42 


As noted, the movable elements 2 and 5 may be moved to non-operational 
positions when there are no wheelchair passengers and the chairs 6 are in use. The 



Figure 4 is a perspective of front movable element 5. This element includes 
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therein for receiving the locking pin 18. A lower cover plate 44 is the lowermost part of 
the assembly and includes a pan portion 46 for being placed in an opening in the 
floorboard of the vehicle. A seal 48 made of flexible material such as Neoprene is 
placed between the top cover assembly and the lower cover plate to prevent 
5 accumulation of debris in the pan 46 through the hole 38. In turn, the pan 46 seals the 
assembly from entry of debris from below the assembly. 

The cover 36 is attached by hinges 50, which are known in the art, for allowing 
the cover to be easily opened and to have a full 180° range of motion. 

Figure 7 illustrates an embodiment wherein the movable securing element 2 is 
10 mounted for vertical motion with respect to the vehicle. This is attained by providing a 
pivotal mounting bracket 14\ which is rotated 90° with respect to the bracket 14, and a 
^ second bracket 17' also rotated 90° with respect to bracket 17. Thus, a pivot pin 16' is 
fu horizontal to provide vertical movement of the movable element 2. A storage position 
03 of the movable element is shown in figure 7 in phantom lines. The movable element 
p5 may be held in the storage position in any of several ways, such as by a known strap or 
G latch. 

Figures 8a and 8b show yet another embodiment wherein the movable element 
W 2 telescopes. Thus, the bracket 10, includes a fixed horizontal portion 58 that receives 

5 

±q a reduced diameter portion 60 of movable element 2 whereby the movable element can 
^0 be moved between the storage position of figure 8a and the operative position of figure 
8b by sliding the portion 60 with respect to fixed horizontal portion 58. In this 
embodiment, the movable element 2 is held in the storage position of figure 8a by 
engagement between the locking pin 18 and a second floor plate 62, which is located 
inboard of floor plate 20. The movable element 2 is held in the operative position 
25 shown in figure 8b by engagement between the locking pin 18 and the recess and floor 
plate 20. 

In operation, the system of the invention greatly facilitates transportation of 
passengers in wheelchairs. A significant advantage of the invention is that the time 
required for securing or releasing a wheelchair is greatly reduced from prior systems. 
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Further, because the straps are permanently attached, they will be readily available for 
use, which obviates the driver's searching for loose straps, as in the prior art systems. 
The straps are also clean and in good repair because they are retained in the housings 
when not in use. Still further, the invention allows the wheelchair area to be used by 
other passengers when the seats 6 are placed in their operational positions (not 
illustrated). Of course, the area designated for wheelchairs may be used exclusively for 
wheelchairs. The securing elements are shown in figures 1 and 2 in the configuration 
wherein the wheelchairs are placed in tandem, with both facing forward. It is also 
possible for the securing elements to be placed such that the wheelchairs are facing 
each other, or more preferably, arranged with a single wheelchair facing forward on 
each side of the vehicle. In this latter case, each arrangement would be very much like 
that for the rear wheelchair in figures 1 and 2. In the case of a single wheelchair 
station, however, the brackets on the movable element for the housings would have the 
configurations shown in figure 4. 

The wheelchairs are easily attached to the securing elements by pivoting the 
movable elements to positions that will allow the wheelchairs to be rolled into the 
desired positions. Guide bars 54 are placed along the side walls to assist in positioning 
the wheelchairs in a direction transverse to the bus. Then, the operator places the 
movable elements in the positions shown in figures 1 and 2 and attaches the 
wheelchair restraining straps and the passenger safety belts. In the configuration 
shown in figures 1 and. 2 shoulder belts 52 are used as well as lap belts to ensure 
safety. 

Modifications within the scope of the appended claims will be apparent to those if 
skill in the art. 
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